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SAME AND TONER MISREGISTRATION DETECTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner misregistration 
detecting sensor capable of detecting both of toner concentration 
and toner misregistration, a color image forming apparatus provided 
with the same and a toner misregistration detecting method. 
SOLUTION: Infrared light emitted from an infrared light emitting 
diode 2 is reflected by the toner being a material to be detected and 
the reflected light is received by a photodiode 3. A signal detecting 
circuit is constituted so as to connect an amplifier 5 for converting 
the output current of the photodiode 3 into voltage, an amplifier 6 
having an optimized circuit constant to detect the color toner 
concentration, an amplifier 7 having an optimized circuit constant to 
d tect the black toner concentration and an amplifier 8 having an 
optimized circuit constant to detect the toner misregistration into 2 
stages. The output voltage of the 1 st stage amplifier 5 is further 
amplified by the 2nd stage amplifiers 6, 7 and 8 and outputted as a 
color toner detection output Vol, a black toner detection output 
Vo2 and a toner misregistration detection output Vo3. 
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[W*JS l 1 ttttttn* 9 

mias**-?-3&^^«#^iS<5^r hi— »*«:*mi- 
5 hi— MUfttu^a*, 

BkttWS hi— <ftB-rtt*U#«i:Sr«x.Swi:S:*» 
hi— ffiRm^ffi-feviJ-o 

[w*«2] mjtahi— ffiit-fttttm^att, 1*]-^ 

WM^^y- hi— i:, Jft hi— ir^i'ttSrttffl-f 

5 w t sr*w»tr5Bi#* i ie$c<o hi— ttB-rn^as 

[IS*Jg3] HuIShi— ffiB1**U*tt»#»tt. 

^Si* p> UTSag^ti5^^7^— hi— hi" 

»*3i2iait<o hi— {(tfi-rn*a-fev* 0 
[»*«4] fits hi— ttB-^nttai^att, 

^-^*»«rfb LTiEB*ttS*7 - hi— fr* 
h i— t a>KM/<* - ^a5i"tt*«Ul-*-S - t &«N* t 
-r^>ISjRri3f£itco hi— ffiB-ftt^mir^f-o 

[iit#jS5] mtahi— ttB-fix«tts#att, sfraiw 

co* h^-f -Tm^oiJy^ hi— *5«fctfH hi— £>{£B 
/j> l oMia«c<ra hi— ffiBi"4x«tB-fe^. 

hi— £ :o^7- hi— co±ic— awsfifcs J: 
EE £ ftfcH h i— * <B{fcB-Fft*r«fcB-f 5 ^ t t 
-T Sf*#*H 2-5 (Ot^-f tt3&» l otcffifcO h i— ffiBi" 

[W*JI7] BSIShi— ffiBT4x«ltb#att, lihi- 
- <h d cof* h i— (^±tc— AS^Sft 6 J: 5 tc^f* $ tifc 
^?7- hi— ^wttfii*ix4r*m-*-aw4:*r»«i:-ra 

m#i 2 ~ 5 co^-r ftfr i oicta^(7) h t-titni 

[»*JI8 ] mita hi— ftfttfttt#8fcotiM* hi— 
1 — 7 cov>-Tix^ I otcfS«£o hi— 

fiBi'Wfcajlr 
[If ^19 ] (WE hi— »flE*ai#a*5J:V hi— tt 

B-r^wm^asrwa-r^ft^aiatttt. 2^m<or 

»«t-r5W*Jll IE«<0 hi— ffiBi"ix^tb-te:>^ 0 
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t^Sft^iIl OlBttcohi— fitB-fnttW-fe^. 

* y - K fi««*J W*iT5fc«><& = *** fc»tt $ tt 6 
d <k SrWWfc-rSHI** 1 i2*£<7> hi— ffilf n&mir 

an**.* 

WfEa**T-tt, feJHIt Six, tt«ffl«*B5 

t'SMt 6 «i5S«filt» 3t L i MSfcfil-EB $ 4x 5 
^ fc «r«*ti-SHI**l IB«a> hi— ffifimtiitiU-fe 

B5-CR*«--5«lffiR*t*»SrS*L*tM!(tfi*JiEB* 
B^K»i-SttaBK«*»*r**"r5ffiB^IBB**t5 

^t«r»«t"r5»**iia<Ko hi— ftit^ajt 

■ItflldQKB. 

30 mxm i s ] ^ -Bf«»*iisfi»c 

hi— ffiB-fix*ai*«feT?feor, 
Hhi— fc * 7 - h i"- 4: *SBf*M4 5 - ^tc » 
*«JtU hi— ^fifi-fnS: 

«UBt5Z^S:»»i:t5 hi— ffiBi"n«a*ft. 

[0 0 0 1 ] 

t^^7-^U >-^/«c^co*7—ilj^^BtcioV^, 
ST«fc»i*^fflv^6ix5 hi— <o»a*5J:t«(tBi*ix«:* 
^0 hi--^igTH^{±5ir>'f-^J:U ? ^n^ffiv^fc^ 
7-IB«»*ISB*bOTc hi— ffifii"ix«lffi*&fcBa 

[0 0 0 2] 

9 * if 7— IB«*rtKB"ett, hi— <£>»ft*«&tti 
-T-S^^cOir^i:, hi-~o{]i:@i J! n^^aii-5fc^ 
<oir V^^SU^ tcK "9 f+ii" bixTV^o h i— <Dm&& 

^¥9-8 9 7 

6 9 1 0-6 2 3 4 0 l 

50 0- 1 8 6 8 2 7#^«, *5«fctf#M3Z 1 1 -8 4 7 6 
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[0 0 0 3] ht-<7)fiif *tSr«ktti-*-6fcaC>-fe 

vtM4, H) 7 (a) C^tct^:, M2ll:M ; ^ 
6 v ^1 i 1/ y X <^otLEDl:fflt\ =^ ^ 

J&ftf* K9 -^3 0S:lEl*5$itfc^ -f^n— (Y) 1> 
, -7ifV^ (M) h^— , >r>- (C) hf— , -f 
yyt (K) h-J— <Z>Rtoyt*:&ytm*2 2fCfco-Ctt 

[0004] 0 7 (a) (c^-r 

O-Ctt, 117 (b) tCTj^i-J: 9i-Y*5j:t5 

K. M*3j;tfK, c^itfKtf) h-^— a>fllttSi*|Bl«>IBHi 
tK t2, t 3 K hf LTY h 

£K b-*—k<n&mtifm<»WlM t l^S^li^t 

< iot^nn y b-r— &k ht-ic^ttf^t^ 

h - &£2mc utfn-cv ^ r t «r«mi- S - £ 
^t, t i ^ io 5 1 2 of nticio t y h 
*5j;tfM V-T— (D-ffthtkmir Z>^kfrx%Z> 0 ceo J: 

[0 0 0 5] 

■f , tt*<© hf -ffiBm^tfcJirV^T'fi, h-^- — <7>fit 
#><Dir h-^— offi«i*4x»Hiwfc«)0-fe 

/si^bo^* msm< * 9— 

X&>& k\<*i1Zf%Mfc1hotCo 
[0 0 0 6] *3SW«oattli, h"*— Offi 

■r^m-fe >^*3 ct ^ixSrdB 7L 5 # ? 

[0 0 0 7] 



(3) M2 0 0 2 -2 2 9 2 8 0. 

-wffiBftLSrttatJ-rs h^HMfW*W*«^«rfll 
[0 0 0 8] *&W\CV£7ltf, h-^- »«*ffl#il!J3 J: 

[ooo9] me i-^-fiB-f tt^m# 

yw^f n** l few* 7 - b t- 1 , Iht-^ 
[0 0 10] *SIW«c«^tf, MiaH*^— {ifi-fn&as 

[ooii] *fc#*9§H:, Ruta ht-fiifiisai# 

[0 0 12] #36WI-fi£xtf, fflffih-t— ftlftiltai 

50 [0013] *fc«8Wi, mJ§2 ht-ttSf *i#tiU# 
— ht-^Iht- v^iVtSrlftttrt-* 
[ooi4] tufa h-*-— ffifii" tt^tts 

[0 0 15] WE h^-tfc«-f*t*m# 

h <ottBi*tt*:*a-r 5 C k *r«M» tt5« 

[0 0 16] ^P^tct^^{±*> «llBh^- ffi«fW»U 

[0017] ^/c^np^fi:, rnia hf -ffifi-rnraas^ 
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[0 0 18] 3W8W£tt;Ltf, ^7-ht-}lIht- 

w±tc— WasattSJ: 5l:M^5^ #9— hi- 

-tih ^flr«-f tt* 5 ^ i: s £ s# s nwwsSMbi- 

-tlht-i: <o&MrT ixfetettii-S d i a*T? # S e 

[0019] miah^-tSLBi'^ai* 

[0 0 2 0] *ftmzV£x.&* * hi— 7— hi— 
CD_bM— ^mfcScfc 9(C^^tl5^T\ #7 — hi" 
-tlh i— ^f£B-f *u& s £ C S £ «fc 5 HWEj&saMbi- 

6:tiaor K^-ffiB-f ft«ua#Sfi# 7 - h i— 
[0021] mehi— »*«m*«<z> 

[0 0 2 2] #3£^{Cf£xJ;±\ hi— »flE*ffl#»"e h 
i— o»**«MtiLfc«, :©flUHII»«r hi— fifi-f 

— hv<y* it hi— «tB-«x*ajflJ 

/n^ — hi— ^/gfeiiiE& 1 b<0£-f S - £ ^ 
T, hi--iiBTn^tti#^{-J:6^tH^^J:< ; fT9 

[0 0 2 3] mJl2 hi— ji*tta#a*5 

[0 0 2 4]«^i:fx.li hi— »ffi«m#©*3«t 

05 hi--f5:gi s n^m¥^^tii^ ; 5if-^^iHi^^> 

Ltif $^V>CMOS$rffiV\ 2^i^r^(C 

-fitm ^ 5 - £ -c«#« m ® & og&^as * s < -r s ^ <b 

£ A feKtt S C £ J: o T , SftjSt^ <^f 

[0 0 2 5] HuKlSScor^^J:^ 
2lS@OT>'^smm)£^^-r^^^S^^ r etr 

[0 0 2 6] *5£WlCtt*.tf, l&SOTV^fccfctf 2 

Scot?, tt»fflBEco^»(cJ:oTir>'i^^lil^j--wK* 

[0 0 2 7 ] iulia-38ft*^te^ft^V * 

Kl*«*WJWfefT 5 fc*>ff> 3 * * * fc«M*S4x5 w £ fe 
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[0028] *sswi-te*.tf. 

58**^^**^^K»feS*i<CV^#ttfe»5 r £ # 

-e#So 

[oo2 9] -zttftwi*. nm^m^xxf^itm 

**** lM*., «WB»**^feJ:t«**^3)l6li 
[0 0 3 0] *JBW«-tt^tf, JSJtjK^feBBWStt, 

At*^<fi:^ ^ h i— *s J: t^*^3t^R*t*^iRi v ^ =7 — 
h-i—<nmmt* ffifi"fJxfejEa»c«ffl-rSw4:3fts-C# 

So 

[0 0 3 1 ] mEJfi**^*: 1 ffl*5 <fctf 

®R*ftS;#fe§3te Lft v ^ifi tciag S *u fi!i;fra>S3fc* 
«ffiRWrit»feS*i-6ffiBJ-iaB*ix6 - t icWSkt 

-rs 0 

[0 0 3 2] tf. JBSiR^feBI**^ 

«*Bi«*iBic«-*Lfc hi— eoffi»R»S4xS3t*5J: 
VttffiRJH- $ ns *3^S»*^«c J: o TS* $ ttS o 

ic^Lfchi— fe, 58**T-^***«rfflv^r*ffli- 
S^fc, ^h^coRM^^f^v^^^- hi— *5<fctfS 
t^/p h*<z>«¥K*Hc:W#Lfcil hi— fit 

B-rttfeiE^tc^m-rs ^ <t s 0 

[0 0 3 3] iztt&wn. nuts hi— {4fiT ftftHJ-fc 

So 

[0 0 3 4] *»Wlcttx.tf, mm hi— fiS-fttir v 
tS:ffi^07 -li«»j*Sifi*r«l*+S r tc J: o 

7j>T'^So 

[0035] ~£t^mi±. «T-¥X*5*:a5*7— ie« 

JBdlKBI-ffl^^iT'S hi— fitBi"n«Wl*«fe"Cfco 
r N n hi— hi— t/jS0f^S**s^^-^ 
^*&BH»L. S7tL/c7tfiicS-5^T hi— (OfitB-f 
tt«:«H3i-5-ife*W«t-r5 hi— ffifii"^«m*& 
T'feSo 

[0 0 3 6] Hhi— hi— 

50 xtf«**-T-*^J:o-C*4rRHI*L, R^Lfcftfe, 
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coffia-rn^mi-^^-c, hi— ^teii-f^*:^ 

[0 0 3 7] 

mmommomm) ant *38«»**^-»i^ 

<fc£ hi— ffifiiT^mirviM Sr^i-^oy^H-Cfc 
*W8**V*— K (LED) 2, X**-?--?*^* h 

y^^-K (pd) 3, feit/twriaa^^^a***!!! 
a-r 6 « s& 4 $ *t 5 „ 

[0 0 3 8] gWWBfc^-f*— K 2 SiXfc*^ 
[0 0 3 9] «»*G.aiH!tt4f4, T^^#«*«*n 

9 4 it— K3WU*«at^h* < 45, rcQfctf), 115 

A*^T^t8<0/hS4CMOS (Complementar 
y MetalOxide Semiconductor) (Dir^T >7&&J8 tt 
£fcfl*i£T-f4, CMOSB*OFET (Field Ef 
feet Transistor) (7)^7y7 , -Ck 
«^CMOS(Ot^7y ^ ' h £ t * fc CO /J* ^ CO 

r t> «t v \ 

[0 0 4 0] ii^@(Dr^5(OfctS^imBEii, 

«EI4* :n^2SI07^6, 7, 8lcJ:otI 
lc«tS^ix, lii^miEVol (#7 — hi— JfctBtii 

, V02 mb-f—muaiM , vo3 (hi— fa 

[0 0 4 1] #3l«2f§T*f2, Jif£2l^@coT>^6, 
7, 8lC^^-7(/)t^7>7 , ?:ffll/^l/^o wft 5C 
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6, 7, 8— (0A*^-<T^«att4Ji^^^m*«EV 
01, Vo2, Vo3i:R8^:i:, £fc2&@<D 

nx. aa**c»3gt trustor t*#jti-st. 2 
l5:S<orv^6, 7, sicite, A^^^ h affile 
mo s J; 9 /hi w<*f — 7»t^r ^^^flSffl-t* 

[0 0 4 2] Ha@(DTV7 p 5lCf4, rttSMSEffl^y a- 

h ^-f *— k 3 **&w*> v i— tee-r tt^m-fe 1 

*U*««fc*/hffl*m«^4W«t>tfbov^r L* 9 

AVR5rlit6:^aot, Ka p ot LTO hi— ffi 

[0 0 4 3] «aEflJE2H*WT-*>5 1^107^5^ 

-CSflE^^fttS i: tli^lff V o l , Vo2, Vo 
3Kf&flM s tti5o :«lffVol, Vo2, Vo3 

ttEE3E»^»»*-S:Jt*v^ttjElHlK«rKft. -£>1§]K 

[0 0 44] hi— ffiBTtb^ffi-ir^iM fcfflv* 

fc hi-~co{i®^Ko^ttS^{-ov>rai-<6 0 hi— 
fiHTH^ffiirviM t4, * 7— WttiMdtSSKI-fflv^ 

*5 hi— offiBi'tt«a^fc*<o^^— 

jffalzm&tZ. hi— MBWiffl^^-vt hi— 
gTn^tBffl/^-^te, S*#9 0*«, o*»9© 

«MWi^^i5 0 hi— iiLm-rtimm-t^-* 
114, z<75®**9(cffM$ttfc hi— as^m^ctu 5 
h i— fiKi" mffl ' <* - > *wb#^» * ^ ^J— 
k 2 a» <b <o*^* * flat* u , wb^^ - v/j> 6 coj^m^ 

h^>T^— K3t?S*-e#5ttBfcEKSixS. 
[0 0 4 5] i3li, hi— ffiRi"ix*airvlMO« 
l&BTrffiia-CfcSo K2*5<tO { 7* h^ 



9-^***9 ±Jc»**Jx5 hi— -e«lfflRttSixfc« 

Sntv^, ;:*U:J:o-t\ «S<fc< hi— «flH3±tf 
hi— (StllTixIfctUSrfTi ct^-Cft*. 
[0 0 4 6] hi— »fl£©*fflffl'<*— Y 

^^/^) o>4fe«> hi - — w^^ — ^^"ttt-ffixSllScUT 

»as*tr^s. hi— ttiwjxma*^*!*** 

9fctt^Lfc hi— «dJ:5Rlt*S:7* h^ 'K3 

-es^-r^o hi— «s*ff9tc«-»-r5« 

(#7-hi— *K) »Dt6^ «53teffc9*®t£J: 

J:6***<OR»*J: 9 hi— KJ:S**M£ 

<DR*t*#*#^fc«>u:, |B**9«c«-*-r5#*7— 

hi— toa&mM-r&k. *tttR»*jx5*^*<o** 

/jW^r^/^o hi— ^ttiSM, 

nb4feco hi— ^*»?>«>R*t**^ 
hi--»a«c*tJcELfcm^«lE^#S-i:^-e*, hi" 

[oo4 7] hi— iiLmrnn&mm'<?-^n, 3&<» 

-^Kht-Srliat^-y (Y + K) , Mhi— t 
KFt-^W:/^-y (M+K) % *5J:tfC hi— 
£K hi— Srlfcfefc'** — >- (C + K) £7l2j&LT:fc 
< 0 U4H hi--fiR"ftL«fettiffi^^ — vcott:*:»a 
it^6o *||Jli»«a>hi--ffliti'ix*aiffl^^-^ 

H 1 mmllroS hi— ©7>f ^*> s 1 mm^WJRSSrifett 
h7^^W-IfiH^^ rtL^WHX 1 mm*I<£># 

^ — hi fl)7>f V3&«lmmOBllH*:*>*tT^ h7'T7 P 

#tlCiBg£tl6o m&<0>^ h^-f ^tt«*ff9©ft* 
#|6|^sptftc»**tL, #9— hi— * 5 mhi— 

<o±lc^# — y«a>¥ih -o* hi— "CJ»jSS*l5' 
X h7^7'(/) l 7>f ^<o(Ba>*»o±K*7— hi— 

[0 0 4 8] 04l^$tl6 ht-ffilftl«tttiffl^^ 

-^4r***9 4:HStpffimc:EltSix5 hi— fig-fft 

i^m-feViM «>ibJL5<^ 1 mm(S<0*7— hi"— s 
0. 5mm(S^I hi"— , ib l J;^0. 5mmWtt 

7— hi— <D{&W:fr\%4(D&:ft+AJ?\Z] (SS3t(*9^Is3 
H5*[fi]A) lC-fixT^<£. » hi— 0. 5mm 
^)^<^ot^t 8ft*9W«tt0. 5m 

m«fc 9/h*< ftotvK. #9 — hi— c&ffiB^ + A* 
[filCO. 5mmfnfctSflt J* hi— cOWfl 1 mm"C 
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/0 

0mm^i01^<^, iS!*cWJESlWttBJ:f9*h 
-j— ^77— hi— <o&B^-A*r^l (J&3£{£9 
tOEHK*lPlAi:ttR#*|Sl) l-f^St, Shi— 
(10. 5mm<fc<9/h£<fto-CV^ «S3ti*^Btt 0 . 
5mmJ:^S<<CoT^<o # 9— hi— OffiB^- 
A^rSltCO. Smm-fJxfcfcttt, M ht-©itt0m 
m, *7-ht-^ttlmmi:/j:0; *5¥*0«tt 1 
mm£ft5 0 w<OJ:?tC, Shi— c0ffiBl-*tl*"C#7 
/0 - hi— ^ffifij&s-fttSr iriaot, *hi— 
if«U r4xt*tCfiS3tflK90«t>»tt-rS, 

[OO49105H hi— otefi-fn^mufchi- 
— fiBi*^ttita*'c*>5ttJ*«ffivo 3o*tti»a«: 

^f^77t'fcS 0 **W6#^ K 2 <DSgftjgg-C 
fc61 = 9 5 0 nmWSfiWiSi:^rH Mhi— <E> 
R»*#t>oi:feffi< 1 0%ttT-C*>* o 
9<DR9**tt5 0%ffirf£-e*><K #7— hi— <Z>RA** 

[0 0 5 0] gtp{£Bl-*H-fc#7- hi— (D-fixfco 

20 /j^ + A^f^1tC0. 5mm*Tit fifcfii" *U-/£ CTl 
hi-— (OB*5^pL-C*3t<*9^B* s St*o Lfctfo 
I»{tl-C07* h^-T^— K3<D£#filC*tL 
t\ ^9— hi— ofitBi"ix* $ *:#<*S**^^* ^ 

K3<oS5tsiiT^o-cv^, ztxtmc&tim* 

EVo3li(STU #7 — hi— offilfW + A^lfi] 
{CO. 5mmt*M^f. + A^f^]-(0^^- hi" 
— (Oi&mrm&fcO. 5mm$rix5<i:I hi— 1 

30 [0 0 5 1] [WJ^ld, »!lS<4Rt-Mi"6^ 7- hi— CO 
jilftl/J^O/j^-A^^O. SmmS-CWPflU ft 
iftlCS h t-WWS«'>Lt8*# 9 

*S*D-T5o Lt^ot, S$fitt'(7)7^h^t-K 
3<og7fc3(c*frLT, ^7- hi— <o-fn^ic#<^5 

^^(-tH^lgEEv o 3 litt^DL. #9— hi— wffiBi* 
n/J 5 -A^f^tC0. SmmtiWI^^t, — A^T^l — 
(Oil 7— hi— co&BT 4xfi/J 5 0 . 5mm$:I hi— "II 

3(i^t/^>L^it)6o 

[0 0 5 2] fc^X-f^, +A^^]iC0. 6mm(7)eif 
'iX^e^Sti-S^. -A^r^l-O. 4mmWttiftl 

/j*£Xfc£#<otb;ftW£v o 3 ^PCtc^e^ +A^r^]tc 

0. 6mm(OfiB-ftb^- A^CO. 4mm(Ofilf 

*aroKHtt, KJWItB*i:#LX + A*ifii*5j:0 ? -A* 

fpjtCO. 5mm^<Oiit'ifc5o 

[0 0 5 3] ^safijgHB-ctt, »hi— 
607-^ ^mW*5<tt/^7- hi— <^7>f ^lir^to^ 
50 ^^I«$r^Wixlmm<l:LT, hi— -* 
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// 

tsXTf*?- ht-w^^ y«t^7^ >B«rflHi 

[0 0 5 4] I(7)J;9(CtT, Iht-^SKLT 
6^:-A^C0. 2mm^(7)fiMtifiIE^L-CY b-T 

(Y + K) . (M+K) , (C + K) <n&'<?-^*B 

[0055] *t *mmmx\-±, mb-t—n^z* 
7— b-r-*n.tex b-t-{tLEii*ft'<*->'*ftZf&Lx 
h^/jK m^^y— bi— <D±izm b-F—frWitex b-r 
-figTn^^-^^jf^LTt, bi— (Di^m-rthiDm 

[oo56] mvw±¥4 v 2 omitytmK mm 

Vo2, l^-fig-ftL^ttSffi^Vo 3(Cf^^^S:^ 

^v^0#^c®^^^9^c^^t^pattLT^7fe^^9/J^^ 
WirrnM* b-f—{tLm.-rft j t>^ i w^^^iiTt 

fcft%ft'/4*-b*2 0)TS-b*&mwmi£ 

d <b ic £ oT ^^ft^V K 2 ^tii^^^^lc^ 
[0 0 5 7 ] it K-^-aS^Him^Vo l , Vo 

h collfft 9 ±(c» < <t # (ii)t($:(7)ie^ 

TifT\ M IW— cDMfc&flK H#tt«3t*^mffiSr±ff 
TM ht-:fcJ:tfY h-J— 9Kf+#Sii:5fc^ 



(7) ^P*f! 2002-229280 

/2 

jEtehcnictzzt^X^x, b-r—itLmi*tifettiZ£ 

[0 0 5 8] ^77 -lf««*aSll^«3feff 9 Jbi-JTMi U 
left**** h-^-^aiflE^JiO 5 ht-^Ifti?r# 

m, c^7-ht-Mu *^»*y>r^— Kt 

[0 0 5 9] 1611 Hl^/u 3 1^ 

6 0 Kl 0£ 2oW7t h^^*- K 

11,12 ^>Jfc«idSJIH ^/b' h «cO(B^«C»: 1 0 <D±X 
US"C2flSt>6J: ^(ciagL, *t 7*h^-f^-h*l 

>T ^— K l 2 K l 0 (7D^ffi^McO{i 

fiif^Sr»ttlt6Ct^5, Cco^Wht- 
»SI*ttJ*5J:t/ ht-ffilt'fix*fflffl^^ — ^tt, -tit 

[0060] ht- ffin-rtttttmr^ 

tt«:«HlLTV^SA*, «S*_K7 A"Cfi*< <E¥ K7^ 
40 [0 0 6 1] 

m tH *5 J: h t — fi»-f H«l fctS ^ 35U * coir v * T-fr 9 «t 

[0 0 6 2] *fc#»WJ-J:4xtf, WIS ht-tttfii 
HtttJ^fktt, ^f^o-, -e-if>^, :yT^<Old=7— b-t 
50 -tlht-tw, *a>R»*<olBil«:*iJffl-*-6wi:T 
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ii^7- h-r-tm hi— to-fttsrmm-rsw ttf-ez 
[oo63] *yt*isw«-«tntt\ mis hi— KRT it 

^ — hi— t * mb1—k<DmfiU<# — >frb$ ; 7—b 

[0 0 6 4] *fc*»W«cJ:ni*, IHllEht- ffiKi'ix 
hi— *3«fct5!l hi— f±BB?i|^* 
— J: E^^-y*w*»fbtrE 

Lzc^or, #.#7— hi— *3<fcOW hi— £com&9 
co^jglc J: o TSfk"rsS*f*<ofi38/j^ffiK-f ticol* 

[0 0 6 5] *fc*«WJ:tL«, iffiiBhi— fifcR-fftl* 
ttS^aii. h ^-f^JRtto*^— hi— *5J: 

[0 0 6 6] *fc#»W*cJ:Jxtf % 

h -7-- 1 ar h -7— ©ttBtn^ti: 6 t at* sua**** 

{b"f <5^£(cj:or, hi— ffig-rft^m#^fi^^ — 
[0 0 6 7] $.tz*¥&W£tl&. Iht- f*7J7— hi" 
t5r ch:(cJ:oT hi— ffiK-fn«tH*att*9- hi" 

[0068] ±iitf, h^-»«*a*a 

■cht-<oMfe«wiLfc8, z<D&mm%:& hi— fit 

RTJx«ttiU#©:»-7-f — K/<^^ It hi— fifcRi";Mfc 
or, h^-ffi«i"ix«a*W-J:5l»Ui4:«*J:<ff 
[0 0 6 9] J:ixtf, hi— ftft4fctt#& 

at L-C?»*Six*i^CMOSSrffli\ 2%£n<VT^7 3 

tfe>o§ shirrs - a j- c# 5 e 

[0 0 7 0] *7t*H^J:n^ l$kB<DT>zf&£Vi 
2 a g cor ^^SaMBEtt36«ffiEIBS^ J: ottt$ 

[0 0 7 1 ] *fc*»WJ:*Ltf, SMfcSR^oftiBEfblc 
» L r ^« J: 0 «K«r rTK L M »-T 5 r £ & S 5 



(8) ftBH 2002-229280 

[0 0 7 2] *;fc*»£J;;h,fi\ 3B**^d»feflHlt* 
taot^^f, **ffl*^«*L*: hi— 

^H^fv^I hi— fei^^ajsstipoiat^ 
9- hi— &Si J, tu^rIE?t^m-r5Z ^ 

/0 r^6 Q 

[0073] *fe**w«tttrtf. »**^*»b«BltS 
*u K«W**ffiJcf+#Lfc hi— <o«»Elt£ix53fe 

<or% nu^/uh^e^a* cprms^ 

<*) lc«-«Lfc hi— #*Si^U:#**&J?J^TJ* 
EH-*-***!-, #^3teoRlt*(Da;v^*7- hi— *3«fc 
tflfU, ^/u h «Ote^j«f*:(cM» L fcl h i— 

[0074] *fc*«w«cJ:tt«r, mis hi— (iflrrtt 

[0 0 7 5] *fc*»WJcJ:4xtf^ Hhi— t^77-h 
i— t^^fisnc^<t pfc»J*U 

T hi— wfitK-fnSr^m-rscOT. hi--(7)ffi©-rix 
[IHflB^ffim/cCtftPJ] 

[m 1 ] *mw<Dnm<n-Mmxhz> hi— fig-rtt^ 
[b 2 ] hi— fifi-mj&ffi-ir viT- 1 <Dmvmmmxtb 

[03] * 7 B*K7A) 9 
\cMi$L£tiZ> hi— »«<o«U*>J:t^ hi— offiBTix 
^mcOTtfeW/^^ — >^-^Ji:, hi— {ftM-m&tiJir 

[04] hi--fiRi"n«mffl^^— vw*4taia-c*> 

[05] hi— fit«i"ix*mtt*-C*>S hi— ffiR-fix 

[0 6] Hv^/u bikom^mmcm^inti hi— 
hi--{iC®rtt^mir>^(^|g 7 t^t 
S3t*^t^ffiRB8«Sr^'t-iar > *>5o 
[0 7] (a) ^b*J:t/ (b) tt, hi— ofltR-j- 

50 m^<om.w] 
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2, 10 mY%^/^(^r- K 
3,11,12 :7* h^-f si"— K 
4 tt#AO.JllE]!g 



(9) M20O 2-2 2 9 2 8 0 

5, 6, 7, 8 T>-7 
9 

1 3 HV^/u h^^¥l^ 



[Hi ] 



[12] 
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5- 



"1 



5 j)7-ht-i8««ma3^ voi 



*MMrnt»asairt v 0 3 



-oLED*3fcSK»fflA*J«*- 
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